Methods: A pre-test post-test design was used to evaluate 308 students from dental medicine, dietetics, medicine, nursing, pharmacy and physical therapy. The Readiness for Interprofessional Learning Scale (RIPLS) was used to evaluate student responsiveness to interprofessional education.
Introduction
Interprofessional education is the gold standard for pedagogy in health care education supporting the development of a pool of collaborative-practice ready professionals for improved health care team development. Interprofessional education provides healthcare students from various disciplines an opportunity to collaborate as a component of their training prior to entering the healthcare workforce. Such collaboration is hypothesized to enhance student receptiveness to interprofessional effectiveness across all healthcare disciplines. In 2011, the Interprofessional Education Collaborative (IPEC) expert panel called for expanded opportunities for healthcare professionals to actively participate in team-based care in interprofessional collaborative environments [1] .
Team based healthcare delivery systems can support improved health care quality, safety and access [2] . Professionals from different disciplines make a unique contribution toward achieving a common quality care goal [3] . Traditionally the didactic educational component within specific health care disciplines has been discipline specific with little to no interdisciplinary exposure until students enter their clinical training component. Recent evidence points to the value of prior experience with interprofessional learning in improving professional identity and attitudes toward teamwork [4] . Hence, traditional professional programs would benefit from implementing structured interprofessional learning experiences.
Given the value of interdisciplinary education in healthcare disciplines in improving healthcare outcomes and the importance of prior exposure to such experiences in shaping professional identities and attitudes toward teamwork, the purpose of this study was to explore if an interdisciplinary educational activity improves student readiness for interprofessional learning.
Major Hypothesis: Students from all disciplines will have higher post-test scores on the Revised Readiness for Interprofessional Learning Scale (RIPLS) compared to the pre-test scores.
2.
Material and methods
Study design
A Pre-test Post-test design was used to evaluate if students from dental medicine, dietetics, medicine, nursing, physical therapy and pharmacy will have higher post-test scores on the Revised Readiness for Interprofessional Learning Scale (RIPLS) compared to the pre-test scores following an interactive educational intervention.
Sample
A convenience sample of students was recruited for the investigation based upon the following criteria: 1.) Currently enrolled in a university affiliated dental medicine, dietetics, medicine, nursing, physical therapy, or pharmacy program; 2.) English proficiency; 3.) At a point in their program when they have had clinical exposure. Students not meeting the inclusionary requirements were not invited to participate. A total of 308 students from dental medicine (n ¼ 42), dietetics (n ¼ 23), medicine (n ¼ 78), nursing (n ¼ 77), physical therapy (n ¼ 62) and pharmacy (n ¼ 26) participated in an interprofessional learning activity as directed by their respective program coordinators. Undergraduate students from dietetics, nursing, physical therapy and pharmacy who were of varied ethnicity, age, and gender participated in the activity. Additionally, 3rd year medical and dental medicine students who were of varied ethnicity, age, gender also participated.
A sample size adequacy was determined using a ¼ .05 and b ¼ .80 to detect a medium effect of the educational intervention on readiness for interprofessional learning [5] .
Recruitment
Program participation was conducted in accordance with IRB policies and procedures at the University of Connecticut. Information sheets informing students of this educational research activity were provided to coordinators to distribute to students from various disciplines who participated in the program.
Instrument

Revised Readiness for Interprofessional Learning Scale (RIPLS)
The RIPLS was developed to measure readiness of students from various health care disciplines for interprofessional learning experiences. The RIPLS is a 19-item likert scale survey with a score range of 19e95. High RIPLS scores are reflective of a high level of readiness for interprofessional learning [6] . The RIPLS has 4 individual subscale domains including: 1.) Teamwork & collaboration; 2.) Negative professional identity; 3.) Positive professional identity; and 4.) Roles and responsibility. The Cronbach Alpha value for the total scale is (a ¼ 0.89) indicating a high level of internal consistency. Participants completed the RIPLS prior to and immediately following the 4-h interdisciplinary educational program.
Procedures
Upon arriving at the planned event and prior to educational activities, students were assigned seats to maximize interprofessional grouping at each table. Once seated, students were asked to complete the RIPLS pre-test. The pre-test created a benchmark of perception prior to the start of the interprofessional education and allowed for post program comparisons to measure program effectiveness. Information regarding specific discipline, gender, age, academic standing, amount of clinical exposure in academic program and number of years (if any) worked in a patient care setting was collected in addition to the RIPLS pre-test. Students were not asked for name or other identifiable information (i.e. name or email address). Post program RIPLS surveys asked students to specify their discipline without any other identifying information.
Educational program
The specific interprofessional learning activity called "Safety Starts with Me" (an interprofessional learning activity focused on high reliability error prevention) was delivered by program moderators using a PowerPoint format. The program was developed by the Connecticut Hospital Association's High Reliability Collaborative. The Collaborative is a first-of-itskind statewide initiative to eliminate all-cause preventable harm using high reliability science. High Reliability has been used by many other industries that need to manage high risk.
Healthcare has the possibility of catastrophic consequences including wrong-side surgery, blood transfusion incompatibility, and medication errors, to name a few.
Interprofessional learning exercise
The training session included 6 strategically planned interactive case discussions related to patient safety. The scenarios were chosen to ensure representation of all disciplines with regard to patient safety. During these interactive experiences, students from different disciplines were prompted to share their discipline-specific perspective related to different clinical scenarios. Faculty members representing different healthcare disciplines were assigned student tables and served as program facilitators during the 6 interprofessional learning exercises to encourage maximal interaction between students. Following the completion of the 4-h program, students were asked to complete the RIPLS post-test and to again identify their respective disciplines.
Statistical analyses
Independent samples t-test was used to compare pre-test scores with post-test scores by discipline and for the entire cohort. A one-way analysis of variance (ANOVA) was conducted to examine significant differences among the specific dimensions of RIPLS by discipline. Additionally, a Bonferroni post-hoc correction was used to perform multiple comparisons across disciplines for each of the dimensions. Note that for the dimension score of Negative Identity, the items were reverse coded for the RIPLS composite score; however, the original scores are presented in the group comparisons to better reflect the nature of the construct. SPSS version 21 was used for all analyses.
Results
Analyses of all disciplines combined indicated that 66% of the students were female, and 31% had been in their respective programs for more than three years. The average age of the students was 24.26 years old (þ/À 3.57). Discipline specific breakdown of demographic characteristics are outlined in When comparing among disciplines, RIPLS pre-test scores ranged between 66.46 ± 9.07e74.42 ± 7.28 with medicine scoring lowest among the disciplines and pharmacy scoring highest. RIPLS mean pre-test score was significantly higher for pharmacy students than that for medical (p ¼ 0.010) and nursing students (p ¼ 0.018). Dietetics student RIPLS mean pre-test score was significantly higher than the medical students (p ¼ 0.022).
Comparisons of pre-test and post-test scores by discipline disclosed no significant changes in RIPLS scores from pre-test to post-test for dietetics, medicine, pharmacy or physical therapy (Table 2 ). In contrast, nursing students had a significantly higher RIPLS post-test score compared to RIPLS pre-test scores.
3.2.
Post-test comparison by discipline RIPLS mean post-test score was significantly higher for pharmacy students than that for medical (p ¼ 0.000). Dietetics student RIPLS mean post-test score was significantly higher than the medical students (p ¼ 0.006).
3.3.
Pre-test scores separated by RIPLS domain Fig. 1 outlines the average score and standard deviations of RIPLS teamwork and collaboration domain by discipline. The domain score for medicine was significantly lower compared to pharmacy (p ¼ 0.012). Fig. 1 outlines average score and standard deviations of RIPLS negative identity domain by discipline. Dental medicine was significantly higher than physical therapy, nursing, pharmacy, and dietetics (p < 0 .05). Medicine was significantly different from physical therapy, nursing, and pharmacy (p < 0.001). Fig. 1 outlines average score and standard deviations of RIPLS positive identity domain by discipline. Medicine was significantly different from pharmacy (p < 0.01). Fig. 1 outlines average score and standard deviations of RIPLS roles and responsibility domain by discipline. Dental was significantly different from physical therapy, nursing, pharmacy, dietetics (p < 0 .001). Medicine was significantly different from physical therapy, nursing (p < 0.001). Physical therapy was significantly different from dental (p < 0.001).
Discussion/Conclusion
Contrary to our expectation, RIPLS scores did not significantly improve for the entire cohort following the interprofessional learning activity. Comparisons within each discipline revealed a significant improvement in RIPLS scores with nursing students following the interdisciplinary learning intervention but not for any of the other disciplines evaluated. This finding is in contrast with the work of Lairamore et al. who reported improved RIPLS scores following a case-based interprofessional intervention across all disciplines [7] . Based on this we conclude that the presentation-based intervention used in this investigation may have limited i n t e r n a t i o n a l j o u r n a l o f n u r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 9 3 e9 8 student receptiveness and supports the notion that interprofessional educational programming is strengthened with a case-based approach or other student centered pedagogy. Further, length of the 4 hour activity, requirement to travel to a different campus, and grouping with undergraduate and graduate level disciplines may have contributed to reduced readiness and these factors should be further evaluated. Lie et al. reported a mean RIPLS score of 75.33 ± 8.92 for junior level medical students and 75.02 ± 9.39 for senior level medical students [8] . The RIPLS mean scores as reported by Lie et al. were higher than the scores we report for the medical students included in our investigation with a mean RIPLS pretest score of 70.46 ± 9.7. Lie et al. reported a mean RIPLS score of 77.42 ± 8.59 for junior level pharmacy students and 77.52 ± 8.0 for senior level pharmacy students and our RIPLS pre-test mean that we report are in corroboration with these prior findings.
The significantly better mean RIPLS score for pharmacy compared to medical students that we report is in contrast with the findings of Lie et al. who reported no difference between these disciplines [8] . The educational intervention, Safety Starts with Me, used in this investigation focused on high reliability error prevention is a topic that relates directly with the role of pharmacy students and the prevention of such errors is a primary function of pharmacy hospitalists. Further, it is likely that the information in the training was more novel to pharmacy students compared to medical students who may have been exposed to similar content in mandatory hospital orientations and other training. Given this impact, particular focus is necessary when planning interprofessional learning activities to ensure equal engagement among disciplines.
As outlined, specific subscale domains of the RIPLS include Teamwork & collaboration, Negative professional identity, Positive professional identity and Roles and responsibility.
Comparison of the subscale domains by discipline is useful in understanding views and attitudes that may be characteristic of a specific discipline and may provide an explanation for the differences observed between the disciplines for RIPLS composite score. Of particular interest are the Negative Identity and Roles and Responsibilities RIPLS domains. Both dentistry and medicine had significantly higher scores on the Negative Professional Identity domain compared to multiple other disciplines. Specific items in the Negative Professional Identity RIPLS domain include: "I don't want to waste my time learning with other health-care students", "It is not necessary for undergraduate health-care students to learn together" and "Clinical problem-solving skills can only be learned with students from my own department". The significant difference observed in dentistry and medicine on the Negative Professional Identity domain may be in part due to the fact that the item "It is not necessary for undergraduate health-care students to learn together" is geared toward undergraduate students and not dental and medical graduate level students. Likewise, the Roles and Responsibilities RIPLS domain resulted in a significantly higher score for both dentistry and medicine compared to multiple other disciplines. Specific items in the Roles and Responsibilities RIPLS domain include: "The function of nurses and therapists is mainly to provide support for doctors", "I'm not sure what my professional role will be" and I have to acquire much more knowledge and skills than other healthcare students". Given the specific items of the Roles and Responsibilities RIPLS domain, it is understandable that graduate level dental and medical students would score differently compared to other disciplines. Considering the differences we report related to medical and dental students compared to the other disciplines, our findings point to a need for enhanced experiential learning with regard to the role of nursing within the healthcare team as step toward the enhancement of readiness in these disciplines for medical team building. Additionally, given the evolving role of the advanced practice nurse in healthcare delivery, future interprofessional learning research should include advanced practice students to enable the assessment of readiness for interprofessional learning compared to other disciplines.
Resource issues and departmental logistical inconsistencies have been reported as barriers to interprofessional education initiatives [9] . More specifically, from an i n t e r n a t i o n a l j o u r n a l o f n u r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 9 3 e9 8 administrative perspective, fixed annual budgets are typically endowed with the sufficient amount necessary to maintain the status quo and have limited flexibility with regard to new initiatives [9] . A team of interdisciplinary faculty members is necessary in planning, course development, teaching and student evaluation which can be costly from both budgetary and time perspectives. Another issue relates to varied requirements for licensure across individual disciplines. Curricula are often packed with courses tailored around licensure requirements and additional course requirements or significant restructuring of existent courses may ultimately result in additional student expense [9] . In addition to resource and administrative issues, healthcare disciplines vary with regard to attitude and willingness to engage in interprofessional learning [10, 11] . Progressive steps are necessary in developing university-wide interprofessional initiatives supporting collaboration across university healthcare disciplines. University-wide interprofessional initiatives should be tied with key educational models thus creating a framework to serve as a basis for planning [9] . In summary, careful consideration of specific educational intervention activity and discipline grouping by undergraduate vs. graduate status are likely to impact student readiness for interprofessional learning and to enhance receptiveness through interdisciplinary educational activities. Future research in this area should be expanded to consider prior exposure to interprofessional educational activities as prior experience of interprofessional learning has been reported to enhance student professional identity and attitudes toward teamwork [4] . Curriculum planning across disciplines should consider integrated exposure to interprofessional activities throughout the curriculum to maximize student receptiveness to interprofessional learning and ultimately medical team building. r e f e r e n c e s i n t e r n a t i o n a l j o u r n a l o f n u r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 9 3 e9 8
